An experiment has been conducted to find out the toxic effect of acetone extract of Sapium indicum seed, petroleum ether extract of Thevetia neriifolia seed kernel and Jatropha gossypifolia seed on the fecundity and fertility of Tribolium castaneum and Tribolium confusum. The results indicated that all the treatments significantly (P<0.001) reduced the fecundity and fertility of both the insect species. However Jatropha gossypifolia seed extract did not reduce significantly the fertility of Tribolium castaneum in comparison with the control but a decline of fertility was observed with the increase of dose of treatment.
Introduction
The species T. castaneum and T. confusum are very widely distributed throughout the world and are largely disseminated as grains transported by commerce (Cotton 1947, Pruthi and Singh 1950) . The adults of these beetles are long lived and produce eggs continuously over a long period (Dick 1937 , Good 1933 ). Fecundity and fertility are two important factors of paramount importance offering a great bearing on the number of offspring of an insect produced. Golebiowska (1969) reported that intensive oviposition was depended on intensive feeding rate on the beetle. However a number of plant materials has been reported to reduce the fecundity in stored product insects (Jacob and Sheila 1993 , Chaiyaboot 1988 , Rahman 1992 , Amin 2000 . Saxena et al. (1976) found that the vapours of Acorus calamus reduced fecundity and caused regression in the terminal follicle of the vitellarium in treated females of T. castaneum, S. oryzae, C. chinensis, T. granarium and Anthrenus flavipes. Fertility constitutes one of the prime factors for the survival of an insect population (Nandi et al. 1990 ). Malek (2001) reported the ovicidal activity of Annona squamosa seed oil and two new compounds on Tribolium castaneum. Khanam and Talukder (1993) reported the effects of methanolic extracts of Polygonum hydropiper leaf and Aphanamixis polystachea seed coat on the fecundity and fertility of T. confusum. The following investigation was undertaken to evaluate the toxic action of Sapium indicum, Thevetia neriifolia and Jatropha gossypifolia seed on the fecundity and fertility of T. castaneum and T. confusum.
Materials and Methods
Fresh seeds of S. indicum, T. neriifolia and J. gossypifolia were utilized for preparing the extracts. The seeds were dried in a well-ventilated room under shade from 3 to 7 days depending on weather conditions and finally dried in an incubator at 40 O C for 12 hours. Dried plants parts were then powdered in a hand grinder and extraction was carried out serially with petroleum ether, acetone and methanol in a soxhlet apparatus for separating different compounds. After extraction, extracted liquids of different solvent of the plant parts were dried in a rotary evaporator and then collected in reagent bottle. Acetone extract of S. indicum seed and petroleum ether extract of T. neriifolia seed kernel and J. gossypifolia seed were used in this experiment.
From the stock culture a large number of beetles from T. castaneum and T. confusum were put on a thin layer of wheat flour previously passed through a 60mesh sieve in a medium size beaker and the eggs were collected on the following day, incubated at 300C for hatching. Five different doses of seed /seed kernel extract of S. indicum, T. neriifolia and J. gossypifolia were used and these are 1000, 2000, 4000, 8000 and 16000 ppm . The required quantities of the extracted material were dissolved with 5ml acetone and then added to wheat flour. A control sample was used with acetone only. The treated food were dried by fanning, kept in an incubator at 30 O C for 24 hours and then put in a blender for proper mixing. Neonate larvae (<24) were transferred to glass beaker (50ml) in flour medium treated with different doses of the extracted materials with the aid of a sable hair brush. A batch of larvae without any treatment was also maintained in the glass jar of equal size. Larvae were checked from time to time for pupation. Sex separations of the pupae were conducted following Halstead (1963) . Sexed pupae from different treatments and from control of each experiment were put on separate petridishes for adult emergence. Pairs of beetles of opposite sexes were introduced in different glass vials (3.5× 1.8 cm) containing different treated food media. For each treatment and control 20 pairs of adult were employed for oviposition and the total number of eggs laid was recorded. Eggs laid by females were counted by sieving the contents of the vials at 3 days interval for 33 days. Eggs were observed on separate petridishes till hatching. The method suggested by Rizvi et al. (1980) for calculating Percent Reproductive Control (P. R. C.) was followed in this study. The experiment was carried out in an incubator at 30 O C ± 1.5 O C.
Where V 1 = Eggs laid by control female V 2 = Eggs laid by treated female
Results and Discussion
Results on fecundity and fertility of T. castaneum and T. confusum due to the effect of S. indicum seed are shown in Table I (1985) reported that neem oil at the concentration ranging from 40 to 50 mg/ 10gm of green gram completely inhibited oviposition and fertility in Callosobruchus species. Chaiyaboot also (1988) reported that the application of neem seed powder at the rate of 5% by weight decreased the number of eggs laid by Rhizopertha dominica. Xu et al. (1993) reported that anise oil completely inhibited the reproduction of Rhizopertha dominica and Tenebrio molitor when mixed with wheat or wheat flour at concentration of 0.1% by weight. Cassia oils completely inhibited the reproduction of Sitophilus zeamais, R. dominica and T. castaneum ( Xu and Zhao, 1994) . In both the insect species the toxicity level of the extract showed more or less similar trends of activity as antiovipositional and antifertility effect. In conclusion it can be said that the results of the present study unveiled the possibility of using Sapium indicum, Thevetia neriifolia and Jatropha gossypifolia seed extracts as a potential material with insecticidal property for the control of T. castaneum and T. confusum in stores
